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ABSTRACT : 



A composition for the transfection of higher eucaryotic cells, 
comprising complexes of nucleic acid, a substance having an affinity 
for nucleic acid and optionally an internalizing factor, contains an 
endosomolytic agent, e.g. a virus or virus component, which may be 
conjugated. The endosomolytic agent, which is optionally part of the 
nucleic acid complex, is internalized into the cells together with 
the complex and releases the contents of the endosomes into the 
cytoplasm, thereby increasing the gene transfer capacity. 
Pharmaceutical preparations, transfection kits and methods for 
introducing nucleic acid into higher eucaryotic cells by treating the 
cells with the composition are also disclosed. 
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Drawing Description Text - DRTX: 

B: Neuroblastoma cells. 

Drawing Description Text - DRTX: 

FIG. 31: Transfection of neuroblastoma cells with a 48 kb cosmid 
by means of biotin-streptavidin coupled adenovirus. 

Detailed Description Text - DETX: 

Other viruses, e.g. the coated viruses Sendai, HIV and some 
strains of Moloney leukaemia virus, or the uncoated viruses SV40 and 
polyoma, do not need a low pH for penetration into the cell; they can 
either bring about fusion with the membrane directly on the surface 
of the cell ( Sendai virus, possibly HIV) or they are capable of 
triggering mechanisms for breaking up the cell membrane or passing 
through it. It is assumed that the viruses which are independent of 
pH are also capable of using the endocytosis route (McClure et al., 
1990) . 

Detailed Description Text - DETX: 

NIH3T3 cells were grown in DMEM medium with the addition of 10% 
FCS, 100 I.U./ml penicillin, 100 .mu.g/ml streptomycin and 2 mM 
glutamine. For the transf ections, 5 to 7 . times . 10 . sup . 5 cells per T25 
were plated out 18 to 24 hours before transfection. Immediately 
before transfection, the cells were placed in fresh medium and the 
various components used for transfection were added in the following 
order: Chloroquine (100 .mu.M, where stated), polylysine - transf errin - 
DNA complex and retrovirus preparation. The cells were then incubated 
for 4 hours at 37. degree. C, and the medium was changed and the 
cells were harvested 24 hours later. Extracts were prepared using 
three freeze/thaw cycles; aliquots of the extract, standardized for 
of protein content, were examined for luciferase activity as stated 
in the preceding Examples. 

Detailed Description Text - DETX: 

The virus preparation used in Example 9 was a crude, 
unf ractionated supernatant of retrovirus expressing cells. In order 
to obtain evidence that the increase in the DNA transfer achieved 
with this virus preparation could actually be ascribed to the virus, 
the supernatant was subjected to the dialysis/concentration 
purification described above, the retrovirus supernatant (shown as 
RVS in the drawing) being concentrated by a factor 10. If the 
retrovirus is responsible for the increase, the activity retained by 
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the membrane, apart from any inactivation of the extremely unstable 
retrovirus during the concentration step, should be approximately 10 
times that of the original supernatant. As in the previous Example, 
10. sup. 6 NIH3T3 cells were transfected under the conditions' given in 
FIG. 14. FIG. 14 shows that the gene transfer increasing effect is 
present in the membrane retentate (20 to 600 were used, lanes 3 to 
6). It was also found that 200 and 600 .mu.l of the ten fold 
concentrated preparation are about half as active as 2 or 6 ml of the 
original, unconcentrated retrovirus preparation (lanes 7 and 8) . 
Parallel tests were carried out with human K562 cells having no 
receptor for the ecotropic murine retrovirus. As expected, there was 
no increase in gene expression. 



Detailed Description Text - DETX: 



In order to rule out the possibility that the transfer of 
TfpL/pRSVL complexes into the cells can be ascribed to non-specific 
binding of polylysine to the retrovirus, and in order to clarify the 
entry mechanism further, the retrovirus was examined for its ability 
to transport plasmid DNA, complexed only with polylysine, into the 
cell. The quantity of polylysine used corresponds to the optimum 
amount determined earlier which brings about total condensation of 
the plasmid DNA and is similar to the quantity of the polylysine used 
with the polylysine-transf errin conjugate (Wagner et al., 1991a; the 
disclosure of which is fully incorporated by reference herein) . The 
tests, the results of which are shown in FIG. 15, demonstrated that 
the reporter gene, in the absence of chloroquine, is not expressed 
either in the form of TfpL-pRSVL complexes or in the form of pL-pRSVL 
complexes (lanes 1 and 2) . In the presence of the retrovirus, on the 
other hand, the reporter DNA applied as a TfpL complex was expressed, 
but not in the form of pL-DNA complex (see lanes 3 and 4 together 
with lanes 5 and 6) . Moreover, the tests carried out showed that the 
presence of excess free transferrin resulted in the reduction in the 
DNA transfer facilitated by the retrovirus (lanes 7 and 8) . These 
results support the proposition that interactions between transferrin 
and its receptor play an essential part in augmenting the DNA uptake 
effected by the retrovirus . 



Detailed Description Text - DETX: 



The experiments carded out in this Example were performed in order 
to examine the influence of the pH on the ability of retroviruses to 
augment gene transfer. The transfection experiments were carded out 
as in the preceding Examples. The two well-characterized inhibitors 
of endosome pH reduction, monensin and ammonium chloride, were used. 
The experimental results are shown in FIG. 16. The effect of the two 
substances on TfpL-DNA transfer was investigated and it was found 
that neither of the two substances can functionally replace 
chloroquine. However, a slight increase in the lucif erase gene 
expression was found at higher ammonium chloride concentrations 
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(lanes 1 to 5) . The retrovirus alone shows the slight augmentation in 
DNA transfer as observed in the previous Examples (lane 6) . A sharp 
increase was observed when the retrovirus was used in the presence of 
1 .mu.M monensin (lane 7) . A less powerful effect was observed at a 
higher monensin concentration (lane 8) and in the presence of 
ammonium chloride (lanes 9 and 10) . 

Detailed Description Text - DETX: 

c) Delivery of the Cosmid into Neuroblastoma Cells 

Detailed Description Text - DETX: 

Cells of a neuroblastoma cell line designated GI-ME-N (Donti et 
al., 1988) (1 . times . 10 . sup. 6 cells per 6 cm dish) covered with 1 ml 
DMEM+2% FCS were incubated with TfpL/DNA complexes prepared as 
described in the Materials and Methods section, containing the 
indicated quantities of hTfpL, free pL and DNA. Cell incubation 
mixtures included, in addition, either 100 .mu.M chloroquine (lanes 3 
and 4) or 10 .mu.l adenovirus dl312 containing 5 . times . 10 . sup . 11 
particles per ml, (lanes 5 and 6) . After a 2 hour incubation at 
37 .degree. C, 4 ml of DMEM+10% FCS was added to each dish; 24 hours 
later, cells were harvested and luciferase activity was measured. 
Results are shown in FIG. 22B. 

Detailed Description Text - DETX: 

Example 21 — Transfection of Neuroblastoma Cells with a 48 kb 
Cosmid in Presence of Adenovirus 

Detailed Description Text - DETX: 

b) Delivery of the Cosmid into Neuroblastoma Cells 

Detailed Description Text - DETX: 

Cells of a Neuroblastoma cell line designated GI-ME-N (Donti et 
al., 1988) (1. times. 10. sup. 6 cells per 6 cm dish) covered with 1 ml 
DMEM+2% FCS were incubated with TfpL/DNA complexes prepared as 
described in materials and methods section, containing the indicated 
quantities of hTfpL, free pL and DNA. As indicated, cell incubation 
mixtures included, in addition, either 100 .mu.M chloroquine (lanes 3 
and 4) or 10 .mu.l adenovirus dl312 containing 5 . times . 10 . sup. 11 
particles per ml, (lanes 5 and 6) . The last two samples (indicated as 
StpL/Biotin) contained 1.5 .mu.l biotinylated adenovirus dl312 
(1. times. 10. sup. 11 particles) incubated with streptavidin-polylysine 
(0.8 .mu.g prepared as in Example 19) for 30 minutes in 150 .mu.l 
HBS. 6 .mu.g DNA in 150 .mu.l HBS was then added to the sample for 30 
minutes, room temperature, followed by 150 .mu.l HBS containing 
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6 .mu.g hTfpL+1 .mu.g free pL. After a further 30 minutes room 
temperature incubation the mixture was added to the cells. After a 2 
hour incubation at 37. degree. C, 4 ml of DMEM+10% FCS was added to 
each dish; 24 hours later cells were harvested and luciferase 
activity was measured. Results are shown in FIG. 31. 
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